
Edward J Smith,1/15/99 1:23 Pbf -0800,IUGG Abstract Submission 
Mime-Version: 1 . O  
Date: Fri, 15 Jan 1999 13:23:41 -0800 
To: EUGC998bham.ac.uk 
From: Edward J W t h  <esmi.th8jplsp.jpl.nasa.gov> 
Subject: IUGG Abstract Suknission 
C c :  solter@izmiran.troitsk.ru, enni th@jp l sp . jp l .nasa .gov  

1 

- ,  

SOLAR MAGNETIC FIELD: EXISTENCE O F  A PREFERRED LONGITUDE 
E leven   yea r   va r i a t ions   a r e  a fundamental   aspect  of  the  sun’s  magnetic f ie ld .  

An important   quest ion is w h e t h e r  o r   n o t  there a re   a spec t s   o f  t h e  f i e l d  t h a t  p e r s i s t  
i n   s p i t e  of t h e   o b v i o u s   s o l a r   c y c l e   v a r i a t i o n s .  One  way such   an   i nva r i an t   f ea tu re  
could  be  manifested i s  t h e   e x i s t e n c e   o f  a “p re fe r r ed   l ong i tude  a t  which a s t r u c t u r e  
o r  a series o f   even t s   a r e   i ndependen t   o f   t he   so l a r   cyc le  o r  i ts  phases. During  cycle 
20, a p r e f e r r e d   l o n g i t u d e  was, i n   f a c t ,   i d e n t i f i e d  from  which f a s t   s o l a r  wind 
or ig ina ted   (Gos l ing  e t  a l . ,  JGR , p.2371,  1977).   Motivated  by  these  considerations,  
w e  i n v e s t i g a t e d   t h e   b e h a v i o r   o f   t h e   s o l a r  wind speed a n d   t h e   r a d i a l  component of t h e  
h e l i o s p h e r i c   m a g n e t i c   f i e l d   o v e r   t h e  pr ior  and  subsequent   cycles   using a l l  a v a i l a b l e  
spacecraf t   measurements   obtained  inside 3 AU. It has  been  found  that  a p r e f e r r e d .  
longi tude   cor responding   to  a s o u r c e   o f   f a s t  wind  and t h e  m3.l component of t h e   s o l a r  
m a g n e t i c   f i e l d   h a s   p e r s i s t e d   o v e r   t h e   l a s t  35 yea r s  (Neugebauer e t  a1 . ,1999) .The  
s o l a r   r o t a t i o n   p e r i o d   a s s o c i a t e d   w i t h   t h i s   p e r s i s t e n t   f e a t u r e  is 27.01 t o  27.06  days. 
Magnetic a c t i v i t y  on  sun-like stars e v i d e n t   i n   c a l c i u m  I1 H and K e m i s s i o n s   a l s o  
p rov ides   ev idence   o f   p re fe r r ed   l ong i tudes   t ha t  persist o v e r   s e v e r a l   a c t i v i t y   c y c l e s  
i n  some s t a r s  ( Vaughan, Science,  p.793,1984 ) .  These  combined o b s e r v a t i o n s   i n d i c a t e  
t h a t   t h i s   a s p e c t   o f   t h e   s u n ’ s   m a g n e t i c   f i e l d  i s  not  anomalous  but may be of 
fundamenta l   impor tance   in   unders tanding   so la r   - s te l la r  magnetic f i e l d s   a n d   t h e i r  
genera t ion .  
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